History of Sonography
SONOGRAPHY TIMELINE: SIGNIFICANT EVENTS 3 1826 Jean-Daniel Colladon, a Swiss physicist, developed an underwater bell to determine the speed of sound in the waters of Lake Geneva. 1877 Lord Rayleigh in England wrote the Theory of Sound, which first described the sound wave as a mathematical equation. 4 Francis Galton discovered very high-frequency sound waves above the limit of human hearing through the Galton whistle. 1880 Pierre Curie and family discovered the evolution of high-frequency echo-sounding techniques when the piezoelectric effect in certain crystals was excited. 5 1915 Paul Langevin, French professor and physicist, along with Swiss physicist and engineer Constantin Chilowsky, developed the hydrophone, a high-frequency, ultrasonic echo-sounding device. This underwater sound technique is improved by the U.S. Navy and used during World War I in antisubmarine warfare as well as in locating icebergs. This was the precursor to pulse-echo sonar (sound navigation and ranging) used on naval ships as well as ocean liners. 1920 Langevin noted the destruction of schools of fish and the pain induced in the hand when placed in a water tank insonated with high-intensity ultrasound. 
Historical Perspective
Medical sonography is a relatively new diagnostic modality as one considers its development within the complex field of medicine. It was at least 35 years after the Curie brothers discovered piezoelectricity that sonographic imaging was developed by Paul Langevin. The early investigators used sonographic diagnosis on various areas of the body, from the breast to the brain. Dr. Karl Dussik and his brother used sonography to study sound attenuation in brain tissue, with the intent of mapping the brain to identify brain tumors. In the United States, Dr. George Ludwig studied the use of sonography for the detection of gallstones.
Dr. John Wild was interested in sonographic equipment for the detection of malignancy in the bowel and breast. He combined his knowledge with Jack Reid, and together they built a B-mode contact scanner in 1951. Wild produced the earliest handheld contact scanner for clinical use; the images produced by this instrument were made in "real time." Wild's most significant insight was the recognition that malignant tissue might possibly be distinguished from nonmalignant tissue.
During the same period, Dr. Ian Donald (who had become interested in sonography two years earlier in London) began work at the University of Glasgow in Scotland in 1956. However, upon arriving in Glasgow, he was unable to apply sonography in his field of obstetrics and gynecology because of the fear that it might have toxic effects on the fetus and mother. Donald performed the first fetal head measurements and related them to age and weight. He also was the first to report sonographic evidence of a gestational sac and used sonography to study ovarian cysts, polyhydramnios, and molar pregnancy.
Meanwhile, in Sweden, developments of cardiology applications were made through Drs. Edler and Hertz, who studied the valve motion and contractility of the heart with sonography. The detection of blood flow using continuous-wave (CW) Doppler techniques began with Shiego Satamura in 1956 and evolved to physiologic and clinical applications by Dean Franklin in 1959 and Donald W. Baker in 1963 and 1964 at the University of Washington. Pulsed Doppler blood flow detection and imaging developments began in 1967. Its use evolved over many decades into multiple applications throughout the cardiovascular system, ranging from the fetus to the elderly patient.
Howry and Holmes and the Dussik brothers, who worked with the brain, led many neurologists to enter the burgeoning field of diagnostic sonography. Approximately 60% of all articles published before 1970 related to sonographic applications in either neurology or ophthalmology. Although this list is incomplete, it still serves as a reminder that most of the essential concepts underlying modern diagnostic sonography already had been demonstrated by 1963. The development of the concept of allied health professionals working with diagnostic sonography began in 1963, after the first commercially available instrumentation was made available to health care institutions. Up until this point, it was primarily the engineers, physicists, and physicians developing the sonographic instrumentation and applications. When the equipment moved from the research labs into the clinical setting, the early work was done by the dedicated young physicians interested in finding applications for such a fascinating new diagnostic tool. Early researchers in the United States, such as Joseph Holmes, Stewart Taylor, Horace Thompson, Kenneth Gottesfeld, George Leopold, Richard Popp, Harvey Feigenbaum, Ted Lyons, Peter Cooperberg, Roy Filly, Barry Goldberg, Roger Sanders, Fred Winsberg, Kenneth Taylor, John Hobbins, and William Cochrane, were striving to find clinical applications for this new and exciting diagnostic tool. The early sonographers involved in sonography were fortunate to have been at the "right place at the right time." Although the sonographers were few in number, the potential of what sonography might contribute to the field of diagnostic imaging was intense. Thus, their enthusiasm spread throughout the medical community, and with the help of the commercial companies, which were eager to infuse their product into the lucrative market, the field began to grow.
Creation of the Ultrasound Technical Specialists
In the late 1960s, many of the individuals working with sonography believed it was premature to consider the "organization" of technical, nonphysician personnel. Nevertheless, it was obvious that the "sonic boom" that hit the field of sonography in the early 1970s could not have been fully realized without technical personnel performing the clinical studies. Lack of manpower was the primary concern of the newly formed sonography companies that were striving to succeed in a fiercely competitive market.
In the beginning, the sonographer was known as an ultrasound technical specialist. At this time, there was only one professional organization devoted to sonography-the AIUM, composed primarily of physicians and scientists with a few allied health professionals.
In 1969, six technical specialists (Joan Baker, Marilyn Ball, Margaret Byrne, James Dennon, Raylene Husak, and L. E. Schnitzer) wrote a proposal for the formation of a professional society for allied health personnel in sonography. The proposal was taken by Joan Baker and L. E. Schnitzer to the AIUM Board of Governors' meeting. This act resulted in the formation of a society for those individuals exclusively performing sonographic procedures.
Although the board members of the AIUM did not oppose their request to establish a technical society, most board members believed that they were wasting their time and that this activity was premature. Many AIUM board members were physiatrists who used therapeutic rather than diagnostic sonography. Some were not convinced that sonography was "here to stay." Dr. Denis White, president of the AIUM, was concerned that a technical society could grow in numbers and become larger than the physician society. Nevertheless, in the absence of majority opposition, the new group received permission to proceed. In Winnipeg, Manitoba, at the 1969 AIUM Annual Convention, the new society was formed.
The following year, the constitution and bylaws were written by L. E. Schnitzer and prepared for presentation to the technical specialists who were expected to attend the 1970 AIUM convention in Cleveland. With the help of sonography commercial salespeople, an attempt was made to contact all technical personnel performing sonographic procedures to promote the new society.
The selection of a name for this society was the subject of great debate. The terms technologist and technician were considered poor choices because these terms already were the source of serious controversy within the field of radiology. Because the term was already being used, Schnitzer used the term technical specialist in the draft document of the constitution, merely as a point from which to start discussion regarding the name. This name was adopted, and the society officially became known as the American Society of Ultrasound Technical Specialists.
1970
The First Annual Convention of the AIUM was held in Cleveland, October 12 to 15, 1970. On October 12, the ASUTS made its debut. Of the 187 registrants and 12 exhibitors at the meeting, only 13 were technical specialists. Through the tedious process of line-by-line voting, these 13 individuals approved the constitution and bylaws, which called for a board of directors composed of 11 members, each serving two-year terms. All board members were required to be active members of the society and employed in the field of sonographic technology. The North American continent (including Canada) was divided into six geographic regions, each to be represented by an elected regional director, who also would serve a two-year term. In accordance with the constitution and the bylaws, the officers were elected. Joan Baker became the ASUTS's first president, and L. E. Schnitzer became its president-elect.
The Articles of Incorporation and application for tax-exempt status were filed with the Internal Revenue Service (IRS) without the assistance of legal counsel because of lack of funding. Joan Baker ignored the possibility of failure and accomplished this feat in the state of Washington, where it remains in place today. The ASUTS tax status became the subject of an IRS teaching session by serving as an example of how an organization or individual could file complex paperwork without the aid of legal assistance. Unfortunately, it also was the reason that the ASUTS was denied 501©3 status, the IRS classification for charitable organizations. The IRS students believed that because one of the stated aims and purposes of the ASUTS was to improve the "socioeconomic position" of its members, the society was ineligible to receive the coveted 501©3 status and should be classified as a 501©6 organization. Such an IRS status separates nonprofit organizations by those which can or cannot confer tax-deductible status for donations.
1971
The ASUTS conducted its first series of lectures at the 1971 AIUM annual meeting.
One of the major issues confronting the society in its formative years was that of identity and visibility. The society's existence needed to be conveyed to the sonography community. The other primary issue was its financial situation. The society accepted no money from any organization to get started; it was strictly a volunteer organization. The dues of $20.00 for members and $5.00 for students, which included a subscription to the AIUM Journal of Clinical Ultrasound, did not generate sufficient revenue to cover all expenses of maintaining the new organization.
The founding of the ASUTS occurred very early in the development of the clinical acceptance of diagnostic sonography. The period before 1970 was one of research rather than delivery of health care for the new modality. These early days were very exciting, with both physicians and technical specialists trying to envision how the new modality would develop and who was going to be responsible for making the field grow. An AIUM quarterly newsletter, dated June 12, 1970, contained a few paragraphs of interest regarding the education of technical personnel. The AIUM addressed technical education by devising an effective program for educating and training ultrasonic technicians. . . . In setting up training programs for technicians in ultrasound, a number of approaches had been suggested. In addition to an apprentice-type training in a good diagnostic ultrasonic laboratory, most of the proposed programs seem to be related to training programs set up for x-ray technicians. One approach suggested has been that the individual complete an approved training program as an x-ray technician and then take an additional year of special training in ultrasound at any approved institution.
The second approach has been to incorporate ultrasonic technicians into the training program designed for diagnostic x-ray technicians, nuclear medicine technicians, and x-ray therapy technicians. In this type of program, the first year or so would be basic courses for all groups. The second year each group would receive specialized training in his specialized area with some degree of overlap so that each is acquainted with the problems of the other group. Both of these programs would probably be integrated into a community college and an associate degree program. Any other suggestions as to proposed training programs would be greatly appreciated. 6 The explosive growth of the profession and equipment sales created a tremendous shortage of trained technical specialists. Commercial sonography companies were in danger of going out of business because of the lack of trained personnel to operate their machines. The companies quickly hired the best technical specialists as field application specialists to teach any personnel their client hospitals designated. Often, this educational service provided by the commercial manufacturers made the sale possible. Although the commercial companies did not want to be in the education business, their survival depended on it. This was an unavoidable situation, but it was immediately obvious that the society must appoint an Education Committee to provide guidelines and requirements for training to establish and accredit sonography schools.
The need to educate and elevate the level of competency of its members was discussed as early as 1969 by those who initiated the society. The society needed to establish a credentialing method; thus, an Examination Committee was formed that later, in 1975, became the ARDMS. The work of these two key committees would become the centerpiece of Baker's activities for many years.
TO 1974
The 1st ASUTS Annual Meeting was held in Philadelphia in 1972, in conjunction with the 16th Annual Meeting of the AIUM. The meeting was organized by one of the founders, James Dennon. Dennon did an excellent job of setting the stage for the format of annual ASUTS meetings, including a Manufacturer's Commendation Award presented for the best paper.
At this meeting, L. E. Schnitzer was elected president of the society. However, in March 1972, Schnitzer became director of education for a commercial company and had to resign because the constitution and bylaws prohibited a commercial technical specialist from holding office. Shael Harris, the current vice-president, assumed the office of president at the Philadelphia meeting, and a new vice-president, Pat Nuss, was elected.
Within two months of taking office, Harris was also hired into the commercial field, and Vice-President Pat Nuss assumed the office of president.
Nuss was involved in guiding the Examination Committee and preparing for its transition to the ARDMS and for its role in administering the first registry examinations in 1975. The examinations were first held during the annual meeting in Winston-Salem, where Nuss lived and worked. Society membership continued to match the exploding growth of the profession.
Turf battles continued, making the job of president a difficult one, especially because the society had to gain the agreement of seven separate collaborating organizations to establish accreditation of training programs. These same organizations were involved in the turf battles, and they were in no mood to cooperate with one another.
Creation of the Sonography Occupation
It was imperative that the ASUTS be successful in creating a new and separate occupation for the sonographer to become recognized as a distinct allied health occupation. Because so many of the early physician investigators came from a radiography background, it was no surprise that many of the allied health personnel were drawn from the radiography field. These individuals already had the keen sense of medical imaging through radiography. It was also natural for the sonography equipment to be located in the radiology department as it provided unbiased service to so many different medical departments. In the beginning, sonography was provided by radiologists and their allied health assistants to cardiology, obstetrics and gynecology, urology, neurology, and the internists.
Establishing a new occupation was not an easy task. The AMA's Manpower Division was about to disband, and the procedures for creating a new occupation were about to change. The Manpower Division did not want to be involved with a new occupation at this time. In fact, the U.S. Office of Education (USOE) had released a statement that it wished to discourage the proliferation of allied health occupations and would rather see new occupations incorporated under existing ones. Joan Baker was concerned about this news from the Manpower Division and feared that the occupation would be unable to become officially established.
She sought the assistance of the current president of the AIUM, Dr. Gil Baum, who came to the rescue of ASUTS by successfully pressuring the Manpower Division to respond to the ASUTS request. The occupation of diagnostic ultrasound technology was created in 1973. The field of sonographic technology owes this accomplishment to Dr. Baum for his timely influence and to Joan Baker's unending persistence in completing this task.
The next step in the process was to work with the AMA's Department of Allied Health to compose a Document of Essentials and gain the approval of all the collaborating organizations. This task had proven to be quite difficult. The escalating turf battles were now being waged worldwide, making agreement difficult. Joan Baker, Jackie Ellis, and Betty Phillips left the October 1973 ASUTS meeting for a Chicago meeting with Dr. Ralph Kuhli, director of Allied Medical Professions and Services, and Messrs. Griffin and Naughton, members of Allied Medical Emerging Health Manpower of the AMA. Baker, Ellis, and Phillips presented the goals of the ASUTS and discussed in detail the manner in which to proceed with accreditation. The outcome of this meeting required the ASUTS to do the following:
• provide a job description outlining the responsibilities of ultrasound technical specialists; • provide details concerning the Examination Committee, existing training schools, the Education Committee, syllabus, constitution, and bylaws; • describe training programs for accreditation; • detail the need for the profession;
• approximate the number of technical specialists currently employed; • determine the projected number of technical specialists needed over the next 10 years; • provide an explanation for the sudden increase in the number of professionals entering the field; • contact physician subspecialty groups/ organizations (i.e., American College of Obstetrics and Gynecology, American College of Radiology, etc.) and inform them of the intentions of the ASUTS; • develop both written and practical examinations.
No grandfather clause was allowed. Members of the ASUTS on or before midnight, October 6, 1974, would not be required to take the written examination but would be required to take a proficiency test such as a practical examination.
The AMA had recently defined grandfather clause to mean that all those in a field, regardless of training, were eligible to take an examination and become registered. The ASUTS had hoped that all those who were members would automatically be "grandfathered" (registered). This request was not acceptable (communicated to the ASUTS by the Allied Medical Emerging Health Manpower Division of AMA).
Since the developments in ultrasound beginning in 1826, the field of sonography has developed from a few pioneers in the field to a profession with many tens of thousands. Thanks to the hard work and devotion of those pioneers, the first ultrasound technical specialists were created, which led to the development of sonography as an occupation. It subsequently developed into the profession we know today. Future articles will continue to discuss its creation and development.
